Introduction. In the 1970s and 1980s, the occurrence of bedbugs (Cimex lectularius Linnaeus, 1758) was noticed only sporadically in accommodation facilities in Slovakia. Under regular monitoring, it was possible to even eradicate its occurrence in the 1980s. Today, the problem is once again a major global health issue. Objective. The aim of the study was to point out the occurrence of cimicosis in the case of atypical urticaria in patients referred to parasitological examination by inpatient and outpatient physicians. Conclusions. The bed bug should again be subjected to the reporting service to public health authorities, and thus recording the monitoring of its incidence and spread in the population.
INTRODUCTION
Arthropods are the most numerous groups of animals. Many of them live as ectoparasites parasitizing on animals and humans. One of the species that occurs in our geographic zone is a bedbug (Cimex lectularius Linnaeus, 1758). Its biological development and activity are linked to the human habitat [1, 2, 3] .
The Cimicidae (bedbug) is a widespread cosmopolitan family comprising 25 genera and more than 90 species. They feed mainly on the blood of birds and bats [1, 4] . Of these, about 7 species are blood-sucking insects also on humans. Two species, tropical bedbug (Cimex hemipterus Fabricius, 1802) and bedbug (C. lectularius), definitively abandoned their original hosts and parasitize only on man [1, 3, 5, 6] . A bedbug (C. lectularius) has better adaptation capabilities than a tropical bug (C. hemipterus); therefore, it has gradually spread to all continents except for Antarctica [7] .
The swallow bug (Oeciacus hirundinis) can also be an occasional ectoparasite of man, an ectoparasite of swallow birds of all kinds. Swallows or house martins usually build their nests on residential houses. In the autumn, after their flight departure for warm countries, bugs migrate from the nests to human dwellings [2] . Blood is vital for bedbug as it is the only source of food and water. It can manage to trace the host from its hiding place over a distance of 150 cm. The temperature of the skin, kairomones and exhaled CO 2 [8, 9] are enough to find the host. During prolonged starvation and massive spread in the environment, its habits can change. In sleeping people, it sucks blood on various exposed parts of their body (hands, feet, neck, face, and trunk). The pattern of feeding is characterized by 2-3 bites in an irregular line (Fig. 1) . It ceases to be photophobic; it does not fear normal daylight or even artificial light. In such a case, the sleeping individual may be attacked not only at night but also during the day. It was found that children and women are more often at risk than men, which is probably related to the thickness of the host's skin.
During the day, bedbugs cluster together in hiding places which are closest to the man; thus, they belong to gregarious insects. Currently, there is evidence that bedbug incidence and spread does not depend directly on hygienic standards of the environment [10] . The obvious sign of the presence of bedbugs in an apartment are dark brown faecal droplets
with the remnants of undigested blood in the hiding places (paintings, furniture, wallpapers, wooden panels, folds in the upholstery, mattresses, etc.) and bed linen. They can last without feeding for a very long time, in a warmly heated room for 35 days. At low temperature, their starvation can last for as long as 1-2 years [2, 4, 10, 11] .
If a person has never come into contact with bedbugs before, the first skin reaction occurs 3-7 days following the bite. It emerges as a small, red macular lesion with a diameter of less than 5 mm, which later can enlarge into a papular rash about 2-6 cm in size, persisting longer than 24 hours (Fig. 1) . The lesions spontaneously disappear within 2-6 weeks [12] . Bedbug bites, with their appearance and symptoms, are similar to hives (urticaria cimicina). Itchy or even burning and long-lasting skin reactions are hardly distinguishable from the bite of other insects (fleas, lice, mosquitoes, etc.) [13] . In severe infestation, macules and papules may merge to form a generalized rash which itches heavily, and with constant scratching by a sufferer, it can also alter its appearance. In rare cases, there may develop vesicles and bullae [14, 15, 16] . In sites often attacked by scratching, there can also develop a secondary bacterial infection [17] . It is usually considered to be a skin disease of different origin, while the health condition of the patient deteriorates.
The physician prescribes the patient antihistamines and even corticosteroids, not taking into consideration the fact that it may be a case of bedbug occurrence in the apartment. During this treatment period, there already occurs the reproduction of bugs. The cause of the incidence of urticaria is often confirmed only when the apartment has already been infested by bugs [2, 7, 15] . Other health problems related to the infestation by bedbugs are insomnia, nightmares, fatigue, hallucinations, depression, asthma, anaphylactic shock, anemia, and others [13, 14, 18, 19] .
The resulting lesions on the skin after bedbug bites heal up to 3 weeks, sometimes with post-inflammatory hyperpigmentation. Some people respond to bites by a pronounced reaction, whereas others are insensitive to bug bites (about 20%) [7, 15] .
Before confirming the presence of bugs in an apartment, nowadays, there can be detected specific IgE against antigens of bedbugs in patients with cimicosis symptoms. These are found in the saliva (nitrophorin) of a sufferer [20] . In addition to a specific IgE, in papular urticaria, the production of IgG antibodies has been shown [21] .
The biology of bugs may also play an important role in the transmission of infectious agents. Imagines and nymphs feed on sucking the blood not only in humans but also in domestic poultry, dogs, cats, and bats. In the saliva, digestive tract and faeces of bugs, there more than 40 different pathogens have been detected, for which the possibility of transmission to humans is not yet proven [14, 22] . Concerning viral diseases, there was a confirmed bedbug-borne presence of the hepatitis B virus and HIV which dies in the digestive tract of bugs [23, 24] . However, there has been no evidence so far that the mentioned pathogens would multiply in bugs. In such a case, bedbugs also cannot transmit infectious agents to their hosts. Supposedly, bedbugs only serve as vectors of these pathogens [5, 22, 25, 26] .
In the 1970s and 1980s, the occurrence of bedbugs was noticed only sporadically in apartments, family houses, and accommodation facilities in Slovakia and the Czech Republic. Under regular monitoring of the situation by hygienists, it was possible not only to eliminate the occurrence of bedbugs, but in the 1980s even to eradicate them. Nowadays, in the 21st century, this worldwide major public health concern has occurred once again in Slovakia [10, 27] and the Czech Republic [7, 28] .
OBJECTIVE
The aim of the study was to point out the occurrence of cimicosis in the case of atypical urticaria in patients referred to parasitological examination by inpatients and being faced once again. Within differential diagnosis insect bites (fleas, Pediculus humanus, mosquitoes, C. lectularius, and others), were taken into account, or infestation by intestinal geohelminths and Protozoa whose toxins can cause an allergic reaction in the form of various skin alterations (urticaria, macules, papules, etc.).
MATERIAL AND METHODS

During
After a thorough visual inspection of the patient's body and affected areas with erythematous-urticarial lesions with a diameter of 5-10 mm, it was found that their arrangement on the skin occurred more or less in lines, therefore ruling out that they were caused by a mosquito, flea, or Pediculus humanus bite (Fig. 1) . After pressing a glass slide on the skin lesion, there was clearly seen a haemorrhagic dot in the centre of the bite [15] , which confirmed that it was an insect bite, 
C. lectularius bite in particular, due to the distribution of lesions. In cases where patients brought a suspected insect, a thorough entomological analysis was carried out, first macroscopically and then under a binocular magnifier. In the material analyzed, all developmental stages (eggs, nymphs, imagines -both males and females) of the bedbug (C. lectularius) were diagnosed. In one case, the occurrence of a swallow bug (O. hirundinis) directly from a well-known source (a swallow's nest above the window) was confirmed. From a number of suspected insects brought, there were 25 C. lectularius and one O. hirundinis.
In 2 cases, Sarcoptes scabiei (Linnaeus, 1758) was detected. The parasite can be found on the skin in small blebs or corridors. In this parasitological examination, the keratin layer of the skin was broken by a 10% solution of potassium hydroxide (KOH) on a cotton swab, which was allowed to act on the skin for 2 minutes in adults and one minute in children. The macerated layer of the skin was then scraped off with a scalpel, and the specimen applied to a drop of water on a slide and examined microscopically [15] .
By parasitological examination of patients and entomologic analysis of insect brought by patients, confirmed clearly in many of them that it was skin ectoparasitosis (cimicosis) caused by a C. lectularius.
RESULTS
Among the 102 examined patients with suspected ectoparasitosis, there were 60.8% of adults and 39.2% of children. Among 62 adult patients with skin erythematousurticarial lesions, there were 57 (91.9%) positive for cimicosis (Tab. 1). This ectoparasitosis developed after bedbug (C. lectularius) bite, and in one case by swallow bug (O. hirundinis) bite. In the other 5 (8.1%) patients, ectoparasitosis (cimicosis) was not confirmed. In one adult patient S. scabiei was detected. Among the 57 patients with cimicosis, there were 3 with confirmed anaemia, 6 with asthma, and 10 patients were treated for various forms of allergy by an immunoallergist (lactose intolerance, glutenrelated disorders, histamine intolerance, skin rash, etc.). All patients, in addition to severe itching and burning of the skin in sites bitten by bedbugs, suffered from insomnia, fatigue, irritability, depression, and in their opinion, they could not even concentrate on the job at work.
Of 40 examined children who had erythematous-urticarial skin lesions, there were 34 (85%) positive for ectoparasitosis (cimicosis). One female child was diagnosed with lesions caused by the sarcoptic mite (S. scabiei). Of 34 children with cimicosis, there were 2 with anaemia, 8 with asthma, and 15 patients were treated for various forms of allergy (urticaria, lactose intolerance, histamine intolerance, glutenrelated disorders, and even intolerance to certain foods) by an immunoallergist. In addition to severe itching and burning of the skin in sites bitten by bedbugs, the children suffered particularly from insomnia, irritability, fatigue, and lack of concentration, which in some of them, according to the statements by their mothers, interfered with school performance. Specialists (immunoallergists, gynecologists, dermatologists, gastroenterologists, etc.) and general practitioners for children and adults, sporadically referred the patients with various incurable skin heavily itching red efflorescences to parasitological consultations. Other patients with a similar diagnosis sought medical advice themselves. Their poor health kept impairing their lives, and the patients suffered not only physically but also mentally. Prescribed antihistamines, corticosteroids, mebendazole, aluminum acetate, calamine lotion with menthol, ALPA embrocation, camphor spirit, and marigold ointment, managed to reduce severe itching of skin efflorescences partially, the rashes gradually healed, but new ones appeared on the face, neck, torso, hands, and legs.
Diagnostic issues are exemplified by the following selected cases. Five female university students of medicine staying in a dormitory, asked our laboratory to help with their skin problems. They had the same skin alterations after insect bites, experienced severe itching and burning of the skin caused by the raised erythematous-urticarial lesions with a diameter of 5-6 mm (Fig. 1) . Unbearable itching prevented them from sleeping. They were tired; some had a fever and could not even concentrate on learning. Every third or fourth day they found new skin urticaria. A university doctor thought that it was a food allergy or a kind of factor of the environment. The thorough examination of efflorescences on the skin and their characteristic distribution on the body confirmed that it was a C. lectularius bite and cimicosis. The students who were adequately informed brought to the laboratory all developmental stages of bugs (eggs, nymphs, imagines bedbugs) which they had found in the seams and folds of bed mattresses. The insects brought were entomologically inspected, and it was confirmed that they were C. lectularius.
The patients reported different sites of infestation with C. lectularius, 35 patients in their own apartments (blocks of flats) and family houses, dormitories (5 patients), also holidays in various destinations of Europe (Italy, France, Germany, Greece, Poland, Czech Republic, Hungary -43 patients), as well as recreation in North and East Slovakia (7 patients) (Tab. 2). Some patients brought the bugs in 
clothes packed in the luggage, which after returning home were put away into wardrobes, and were unpacked with some delay. In one case, it was also a hostel at the asylum centre for mothers with children. In the other patients with unconfirmed cimicosis, in 2 cases S. scabiei was detected. All patients with cimicosis were warned of the need for disinfection of their entire apartment, family house, university dorm, as well as hostels at the asylum center for mothers with children, by a pest control company that performs such a service. Patients with the result of parasitological and entomological examinations were referred to their attending physician to manage their further treatment.
DISCUSSION
The results showed that the incidence of ectoparasite C. lectularius in human dwellings is not as rare as 40 years ago, when by continuous monitoring of the incidence of this ectoparasite in Slovakia, it was not only managed but even eradicated [7, 27, 29] . In the 1980s, the incidence of bedbugs in Bratislava was not noted because since the 1960s in Slovakia this ectoparasitosis it has been obligatory to report its occurrence, like other serious and health-threatening endoparasitoses. Employees in public health (hygiene services) in Slovakia have had this infestation under constant surveillance, and strict health regulations and measures to prevent the occurrence and spread of this ectoparasitosis have been applied. There was a law on furniture and equipment control when moving into a new apartment or house, or when moving to another city. In the case of detection of C. lectularius infestation in furniture and equipment, uncompromisingly there was ordered a total disinfection of the entire apartment. After checking the effectiveness of decontamination, and when no viable eggs, nymphs, and imagines were found in furniture, equipment and throughout the apartment, the family could move into the new premises or to another city upon receipt of the certificate issued by the hygienist. These laws and health measures prevented an epidemic and even endemic uncontrolled spread of the bedbug further in residential complexes, houses, hotels, hostels, dormitories, etc.
To-date, there are no eradication plans in the fight against bedbugs [27, 30, 31] . It is necessary reimplement them in all health facilities according to the relevant recommendations. Studies clearly indicate that this is a worldwide health problem [30, 32, 33] . C. lectularius, which from the health point of view, causes very unpleasant ectoparasitosis (cimicosis) in humans, should again be subjected to obligatory reporting to the public health authorities, as in the past, in order to underpin better the monitoring of its incidence and prevalence in the population [27, 30, 31] .
Situations similar to those described by the patients living in apartments of the blocks of flats from various housing estates in Bratislava, described in the current study, have also described by other authors [25, 28, 31, 34] .
The incidence and spread of this ectoparasite worldwide are increasing endemically [25, 28, 31] . Physicians in practice cannot provide substantive treatment for people affected by bedbugs. Thus, researchers investigated whether ivermectin (a relatively inexpensive and safe oral anti-parasitic drug) is capable of killing bedbugs after a blood meal from such a treated host. The results of the study showed that an antiparasitic drug caused a relatively high bedbug mortality (98% for 260 ng/mL ivermectin and 0% for 0 ng/mL ivermectin after 13 days) [35] .
Although dogs are also used to detect bugs in many other countries worldwide [14, 36] , Slovakia is the first country in Europe which has specially trained certified dogs for searching out bugs. They can find bugs by olfactory clues, first, by responding to the pheromones and faecal droplets of bugs. They can find whole nests of bugs in the furniture and equipment of an apartment. At present, most of the C. lectularius population is resistant to organophosphates, pyrethroids and carbamates, which are mostly used in attempts to kill them [28] . Resistance has also been confirmed to neonicotinoids [37] . However, the use of organophosphates is forbidden in the EU; for C. lectularius control, a mixture of deltamethrin and pyrethrum piperonyl butoxide is recommended [28] .
Currently, to control crawling insects (C. lectularius, cockroaches, etc.) specialized professional companies in Slovakia and the Czech Republic use the biocidal, highly active insecticidal preparations chlorfenapyr and alphacypermethrin, which have a broad range of action and an excellent residual activity [38, 39] . Due to their mode of action, within the anti-resistant strategy, using these agents synergistically is recommended.
Given the high risk posed to human health, C. lectularius requires special attention from the viewpoint of environmental health experts as well as the general population.
CONCLUSION
The presented results indicate the current danger arising from the spread of ectoparasites. The modernization of human dwellings in cities, nor in countries with a high standard of living and culture, has not resulted in the elimination of bedbugs. It is obvious that the cases cited above were not only sporadic, but will have rather an increasing occurrence. The fight against bedbugs is more difficult as people do not know about them, or feel embarrassed to admit they have them in their apartment. Also, there is no health education in the media for the general public drawing attention to this growing problem. Therefore, it is again essential to pay the same attention to this ectoparasitosis as to other endoparasitoses, in order for them not to be underestimated and forgotten in medical practice. 
